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FOREWORD

The occupational analysis project was conducted by The Instructional Materials
Laboratory, Trade and Industrial Education, The Ohio State University in con-
junction with the State Department of Education, Division of Vocational Educa-
tion pursuant to a grant from the U.S. Office of Education.

The Occupational\Analysis project was proposed and conducted to train voca-
tional educators;in the. techniques of making a comprehensive occupational
analysis. Instructors were selected from Agriculture, Business, Distributive,
Home 'Economics and Trade and Industrial Education to gain experience in
developing analys s documents for sixty-one different occupations. Represen-
tatives from Business, Industry, Medicine, and Education were involved with
the vocational instructors in conducting the analysis process.

1

The project was conducted in three phases. Phase one involved, the planning

and development of the project strategies. The analysis pr8cess was based

on sound principle of learning and behavior. Phase two was the identifica-

tion, selection an orientation of all participants. The training and work-

shop sessions constituted the third phase. Two-week workshops were held
during which teams pf vocational instructors conducted an analysis of the
occupations in whit they had employment experience. The instructors were

assisted by both oc upational consultants and subject matter specialists.

The project resulted\in producing one hundred two trained vocational instruc-
tors capable of conducting and assisting in a comprehensive analysis of
various occupations.1 Occupational analysis data were generated for sixty-one

occupations. The analysis included a statement of the various tasks performed

in each occupation. For each task the following items were identified:
tools and equipment; procedural knowledge; safety knowledge; concepts and
skills of mathematics, science and communication needed for successful per-
formance in the occupation. The analysis data provided a basis for generating
instructional materials, course outlines, student performance objectives,

criterion measures as well as identifying specific supporting skills and

knowledge in the academic subject areas.
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PREFACE ,1

The purpose of developing this task analysis of the carpentry trade is to provide a de-
tailed and orderly sequence in the process of developing the necessary concept and skills
of an individual to become proficient in this trade.

This analysis takes in the scope of the basic Skills that are necessary to function as a
carpenter employed in residential construction.

This analysis starts with the progress of a house from the first study of the Ilueprints
to the laying out of the excavations and continuing step by sten antil the interior finish
is applied to the completed structure.

Individuals may find items with which they do not completely agree. M-mv problems are
solved daily on the job by procedures that differ between workers in the same area and
differ more between workers in various parts of the country.
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JOB DESCRIPTION

The term carpentry refers to the cutting, fitting and assembling of wood or related mate-
rials in the construction of residential buildings and many ot4.er types of structures
made from similar materials. Throughout many successive periods of history, carpentry
has maintained a prominent position in the construction of buildings and still remains as
one of the most important areas of the building trades. Many new materials have taken
places along with wood in construction work and are installed by carpenters. Carpentry
has had to expand to include skills and techniques which were not even thought of a gen-
eration ago. Architects and engineers have developed structures which have tested the
ability and ingenuity of builders. The carpenter has had to come up with the ways and
means to construct these buildings.

The carpenter is involyed in almost every phase of erecting a home or any other type of
building. He/she provides the formwork for footings and foundations; builds a sound basic
structure from the first study of the blueprints to the installation of sills, floors,
walls, and roof; builds and installs cabinets and trims the house inside and out; and pre-
pares the way for other workers and works closely with then The carpenter knows the
materials used and is able to shape them with precision, using hand and power tools.

The carpenter must have a wide background in building methods and must be able to work.
and,coordinate activities with other workers. He/she must meet the challenge of special-
ization and mass production.
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Duty A Surveying

1 Layout buildings (instrument method)
2 Erect batter boards
3 Layout driveway
4 Layout building columns for commercial building
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Duty B Footing and Foundation Walls

1 Layout footer forms and column bases
2 Cut and erect footer forms and column bases
3 Layout and install foundation forms
4 Apply waterproofing
5 Construct slab on ground construction
6 Construct entrance platforms and steps
7 Layout and install sidewalks and drives

11
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Duty C Floor Framing

1 Cut and install sills,-termite shield, sill sealer
2 Layout, cut and erect girders, beams and columns

3 Layout, cut and install floor joists
4 Layout and install bridging
5 Install special framing
6 Install sub-flooring

3
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Duty D Wall and Ceiling Framing

1 Layout plates and rough openings on exterior walls
2 Cut and assemble corner posts
3 Cut and fabricate headers and rough sills
4 Assemble and erect exterior wall sections
5 Layout, assemble and erect interior partitions
6 Install double plates
7 Install backing for fixtures
8 Layout, cut and install ceiling joists
9 Install nailers

41
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Duty E Roof Framing

1 Layout rafters on top plate and ridge board

2 Layout, cut and install common rafters

3 Layout, cut and install hip, valley and jack rafters
4 Layout, cut and install gable end stoppings

5 Install felt paper and roof sheathing
6 Layout and install trusses
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Duty F Roofing

1 Install drip edge and flashing

2 Install roof caps, louvres and vents
3 Layout and install asphalt shingles
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Duty G Exterior Finish

1 Install exterior windows, door frames, and hardware
2 Install fascia and soffit, frieze board and moldings
3 Apply exterior wall finish
4 Cut and install gutters and downspouts
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Duty H Insulation

1 Install insulation and vapor barrier
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Duty i Interior Trim

1 Apply gypsum wall board
2 Install paneling
3 Install suspended ceilings
4 Install finish flooring, underlayment and floor tile
5 Install doors
6 Install interior trim
7 Install interior hardware
8 Install cabinets

9tY 97



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

nr
1-

*
...

 . 
a4

.
N

o 
.. 

.. 
rm

.
..

a
,

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N

as

P
E

R
F

O
R

M
A

N
C

E
 K

N
O

W
LE

D
G

E
S

A
F

E
T

Y
H

A
Z

A
R

D

S
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

P
o
w
e
r
 
s
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

L
a
d
d
e
r
s

P
r
o
p
e
r
 
m
a
t
e
r
i
a
l
s

F
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s

S
a
w
 
h
o
r
s
e

A
d
h
e
s
i
v
e

C
a
u
l
k
i
n
g
 
g
u
n

R
e
a
d
 
b
l
u
e
p
r
i
n
t
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s

,

S
e
l
e
c
t
 
p
r
o
p
e
r
 
m
a
t
e
r
i
a
l

S
e
l
e
c
t
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s

S
e
l
e
c
t
 
m
e
t
h
o
d
 
o
f
 
i
n
s
t
a
l
l
a
t
i
o
n

C
u
t
 
a
n
d
 
i
n
s
t
a
l
l
 
w
a
l
l
 
h
o
a
r
d

i
.

2

(

n
.

W
e
a
r
 
h
a
r
d
 
h
a
t
,
 
s
a
f
e
t
y
 
s
h
o
e
s
,
 
s
a
f
e
t
y

g
i
a
s
s
e
s

S
t
a
b
i
l
i
z
e
 
l
a
d
d
e
r

H
a
z
a
r
d
 
-
 
f
l
y
i
n
g
 
o
f
 
f
a
l
l
i
n
g
 
o
b
j
e
c
t
s
,

f
a
l
l
s

D
E
C
I
S
I
O
N
S

C
U

E
S

E
R

R
O

R
S

D
e
t
e
r
m
i
n
e
 
c
o
r
r
e
c
t
 
m
a
t
e
r
i
a
l
 
t
o
 
h
e
 
u
s
e
d

D
e
t
e
r
m
i
n
e
 
m
e
t
h
o
d
 
o
f
 
a
t
t
a
c
h
i
n
g
 
w
a
l
l

h
o
a
r
d

_

D
e
t
e
r
m
i
n
e
 
c
o
r
r
e
c
t
 
m
e
t
h
o
d
 
t
o
 
c
u
t
 
a
n
d

i
n
s
t
a
l
l
 
w
a
l
l
b
o
a
r
d

.

B
l
u
e
p
r
i
n
t
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s

W
a
s
t
e
d
 
m
a
t
e
r
i
a
l

W
h
e
r
e
 
j
o
i
n
t
s
 
m
e
e
t

H
o
l
e
s
 
f
o
r
 
o
u
t
l
e
t
s
 
c
u
t
 
i
n
 
i
m
p
r
o
n
e
r

p
l
a
c
e
s

N
a
i
l
s
 
k
e
e
p
 
p
o
p
p
i
n
g
 
o
u
t

-

T
m
p
r
o
p
e
r
 
m
e
a
s
u
r
e
m
e
n
t
s

N
a
i
l
s
 
t
o
o
 
s
h
o
r
t
 
f
o
r
 
t
h
i
c
k
n
e
s
s
 
o
f
 
d
r
y

w
a
l
l

N
a
i
l
 
t
o
 
o
u
t
s
i
d
e
 
o
f
 
s
t
u
d

.

.



(
T
A
S
K
 
S
T
A
T
E
M
E
N
A
P
P
L
Y
 
G
Y
P
S
U
M
 
W
A
L
L
 
B

S
C

IE
N

C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e
 
[
h
a
m
m
e
r
]

E
f
f
e
c
t
 
o
f
 
h
e
a
t
i
n
g
 
a
n
d
 
c
o
o
l
i
n
g
 
o
n
 
e
x
p
a
n
s
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
s

[
e
x
p
a
n
s
i
o
n
 
a
n
d
 
c
o
n
t
r
a
c
t
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
s
]

M
o
t
i
o
n
 
r
e
s
u
l
t
i
n
g
 
f
r
o
m
 
t
w
o
 
o
r
 
m
o
r
e
 
f
o
r
c
e
s
 
a
c
t
i
n
g
 
o
n
 
a
 
p
o
i
n
t

i
n
 
a
 
b
o
d
y
 
[
e
x
p
a
n
s
i
o
n
 
a
n
d
 
c
o
n
t
r
a
c
t
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
]

A
r
r
a
n
g
e
m
e
n
t
 
o
f
 
m
o
l
e
c
u
l
e
s
,
 
a
t
o
m
s
 
a
n
d
 
i
o
n
s
 
a
n
d
 
t
h
e
 
e
f
f
e
c
t
 
o
h

s
t
r
u
c
t
u
r
e
 
a
n
d
 
s
t
r
e
n
g
t
h
 
o
f
 
m
a
t
e
r
i
a
l
s
 
[
t
e
n
s
i
l
e
 
s
t
r
e
n
g
t
h
 
o
f

m
a
t
e
r
i
a
l
s
]

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
c
h
a
n
g
e
 
i
n
 
s
h
a
p
e
 
[
m
a
t
e
r
i
a
l
 
w
a
r
p
s

o
r
 
t
w
i
s
t
s
]

R
a
t
i
o
n
a
l
 
-
 
p
o
s
i
t
i
v
e

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)
 
-
 
c
o
u
n
t
i
n
g
,
 
o
r
d
e
r
i
n
g
,

m
e
a
s
u
r
i
n
g

B
a
s
i
c
 
a
r
i
t
h
m
e
t
i
c
 
s
k
i
l
l
s
 
a
n
d
 
c
o
n
c
e
p
t
s
 
(
s
e
e
 
a
p
p
e
n
d
i
x
)

M
e
a
s
u
r
e
 
s
e
n
s
e
/
r
o
l
e
 
o
f
 
u
n
i
t
;
 
i
n
s
t
r
u
m
e
n
t
s
 
[
r
u
l
e
r
]
;
 
r
a
t
e
 
[
c
o
s
t

p
e
r
 
s
q
.
 
f
t
.
]
;
 
l
i
n
e
a
r
 
a
n
d
 
a
r
e
a
 
m
e
a
s
u
r
e
m
e
n
t

[
g
e
o
m
e
t
r
i
c
]
;

r
e
a
d
 
a
n
d
 
i
n
t
e
r
p
r
e
t
 
s
c
a
l
e
 
d
r
a
w
i
n
g
s
/
f
l
o
o
r
 
p
l
a
n
s
/
b
l
u
e
p
r
i
n
t
s

U
s
e
 
o
f
 
v
a
r
i
a
b
l
e
s
 
i
n
 
f
o
r
m
u
l
a
e
 
[
s
q
.
 
f
t
.
)
:
 
m
a
n
i
p
u
l
a
t
i
o
n
 
o
f

f
o
r
m
u
l
a
e
 
!
a
r
e
a
 
e
q
u
a
l
s
 
L
 
x
 
W
]
;
 
s
u
b
s
t
i
t
u
t
e
 
g
i
v
e
n
 
v
a
l
u
e
s
 
i
n

o
r
d
e
r
 
t
o
 
f
i
n
d
 
t
h
e
 
v
n
l
u
e
 
o
f
 
t
h
e
 
r
e
q
u
i
r
e
d
 
u
n
k
n
c
w
n

B
a
s
i
c
 
l
o
g
i
c
 
-
 
i
n
d
u
c
t
i
v
e
 
o
r
 
d
e
d
u
c
t
i
v
e

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

R
e
a
d
i
n
g

V
i
e
w
i
n
g

C
O

M
M

U
N

IC
A

T
IO

N
S

E
X

A
M

P
LE

S

C
o
d
e

B
l
u
e
p
r
i
n
t
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s

B
l
u
e
p
r
i
n
t

S
K

IL
LS

 /C
O

N
C

E
P

T
S

T
e
r
m
i
n
o
l
o
g
y

D
e
t
a
i
l
/
i
n
f
e
r
e
n
c
e

R
e
c
o
g
n
i
t
i
o
n
 
o
f
 
s
y
m
b
o
l
s

D
e
t
a
i
l
/
i
n
f
e
r
e
n
c
e

9
9



C
I)

(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

I
N
S
T
A
L
L
 
P
A
N
E
L
I
N
(

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S
A
C
T
E
D

U
P

O
N

P
E

R
F

O
R

M
A

N
C

E
 K

N
O

W
LE

D
G

E
S

A
F

E
T

Y
H

A
Z

A
R

D

S
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

P
o
w
e
r
 
s
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

L
a
d
d
e
r
'

S
a
w
 
h
o
r
s
e

P
r
o
p
e
r
 
m
a
t
e
r
i
a
l
s

F
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s

C
a
u
l
k
i
n
g
 
g
u
n

R
e
a
d
 
b
l
u
e
p
r
i
n
t
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s

S
e
l
e
 
-
 
p
r
o
p
e
r
 
m
a
t
e
r
i
a
l

S
e
l
e
c
t
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s

S
e
l
e
c
t
 
m
e
t
h
o
d
 
o
f
 
i
n
s
t
a
l
l
a
t
i
o
n

C
u
t
 
a
n
d
 
i
n
s
t
a
l
l

,

W
e
a
r
 
h
a
r
d
 
h
a
t
,
 
s
a
f
e
t
y
 
s
h
o
e
s
,
 
s
a
f
e
t
y

g
l
a
s
s
e
s

S
t
a
b
i
l
i
z
e
 
l
a
d
d
e
r

H
a
z
a
r
d
 
-
 
f
l
y
i
n
g
 
o
r
 
f
a
l
l
i
n
g
 
o
b
j
e
c
t
s
,

f
a
l
l
s
-
,

.

.

D
E

C
IS

IO
N

S
C

U
E

S
/

E
R

R
O

R
S

D
e
t
e
r
m
i
n
e
 
c
o
r
r
e
c
t
 
m
a
t
e
r
i
a
l
 
f
o
r
 
t
h
e
 
j
o
b

D
e
t
e
r
m
i
n
e
 
i
f
 
t
h
e
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
 
i
s

a
d
e
q
u
a
t
e
 
a
n
d
 
c
o
r
r
e
c
t

-

D
e
t
e
r
m
i
n
e
 
i
f
 
m
e
t
h
o
d
 
o
f
 
i
n
s
t
a
l
l
a
t
i
o
n
 
i
s

c
o
r
r
e
c
t

D
e
t
e
r
m
i
n
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
 
o
f
 
c
u
t
t
i
n
g
 
a
n
d

f
a
s
t
e
n
i
n
g
 
p
a
n
e
l
s

.
,

B
l
u
e
p
r
i
n
t
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s

n
a
p
s
 
i
n
 
j
o
i
n
t
s

_

P
a
n
e
l
s
 
d
o
 
n
o
t
 
f
a
l
l
 
o
n
 
c
e
n
t
e
r
 
o
f
 
s
t
e
p
s

P
a
n
e
l
s
 
p
a
t
t
e
r
n
s
 
n
o
t
 
i

s
e
q
u
e
n
c
e

.

'
F
i
r
s
t
 
p
a
n
e
l
 
n
o
t
 
p
l
u
m
b
 
b
e
f
o
r
e
 
n
a
i
l
i
n
g

'
S
t
u
d
s
 
n
o
t
 
s
p
a
c
e
d
 
c
o
r
r
e
c
t
l
y

*
\
)

1



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

I
N
S
T
A
L
L
 
P
A
N
E
L
I
N
G

S
C

IE
N

C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
f
I
e
 
[
h
a
m
m
e
r
]

E
f
f
e
c
t
 
o
f
 
h
e
a
t
i
n
g
 
a
n
d
 
c
o
o
l
i
n
g
 
o
n
 
e
x
p
a
n
s
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
s

[
e
x
p
a
n
s
i
o
n
 
a
n
d
 
c
o
n
t
r
a
c
t
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
s
]

M
o
t
i
o
n
 
r
e
s
u
l
t
i
n
g
 
f
r
o
m
 
t
w
o
 
o
r
 
m
o
r
e
 
f
o
r
c
e
s
 
a
c
t
i
n
g
 
o
n
 
a
 
p
o
i
n
t

i
n
 
a
 
b
o
d
y
 
[
e
x
p
a
n
s
i
o
n
 
a
n
d
 
c
o
n
t
r
a
c
t
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
]

A
r
r
a
n
g
e
m
e
n
t
 
o
f
 
m
o
l
e
c
u
l
e
s
,
 
a
t
o
m
s
 
a
n
d
 
i
o
n
s
 
a
n
d
 
t
h
e
 
e
f
f
e
c
t
 
o
n

s
t
r
u
c
t
u
r
e
 
a
n
d
 
s
t
r
e
n
g
t
h
 
o
f
 
m
a
t
e
r
i
a
l
s
 
[
t
e
n
s
i
l
e
 
s
t
r
e
n
g
t
h
 
o
f

m
a
t
e
r
i
a
l
s
]

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
c
h
a
n
g
e
 
i
n
 
s
h
a
p
e
 
[
m
a
t
e
r
i
a
l
 
w
a
r
p
s

o
r
-
t
w
i
s
t
s
]

R
a
t
i
o
n
a
l
 
-
 
p
o
s
i
t
i
v
e

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
t
r
i
n
e
-
l
i
t
 
c
a
l
c
u
l
a
t
i
o
n
)
 
-
 
c
o
u
n
t
i
n
g
,
 
o
r
d
e
r
i
n
g
,

m
e
a
s
u
r
i
n
g

B
a
s
i
c
 
a
r
i
t
h
m
e
t
i
c
 
s
k
i
l
l
s
 
a
n
d
 
c
o
n
c
e
p
t
s
 
(
s
e
e
 
a
p
p
e
n
d
i
x
)

M
e
a
s
u
r
e
 
s
e
n
s
e
/
r
o
l
e
 
o
f
 
u
n
i
t
;
 
i
n
s
t
r
u
m
e
n
t
s
 
[
r
u
l
e
r
]
;
 
r
a
t
e
 
[
c
o
s
t

p
e
r
 
s
q
.
 
f
t
.
]
;
 
l
i
n
e
a
r
 
a
n
d
 
a
r
e
a
 
m
e
a
s
u
r
e
m
e
n
t
 
[
g
e
o
m
e
t
r
i
c
]
;

r
e
a
d
 
a
n
d
 
i
n
t
e
r
p
r
e
t
 
s
c
a
l
e
 
d
r
a
w
i
n
g
s
/
f
l
o
o
r
 
p
l
a
n
s
/
b
l
u
e
p
r
i
n
t
s

U
s
e
 
o
f
 
v
a
r
i
a
b
l
e
s
 
i
n
 
f
o
r
m
u
l
a
e
 
[
s
q
.
 
f
t
.
]
;
 
m
a
n
i
p
u
l
a
t
i
o
n
 
o
f

f
o
r
m
u
l
a
e
 
[
a
r
e
a
 
e
q
u
a
l
s
 
L
 
x
 
[
4
]
;
 
s
u
b
s
t
i
t
u
t
e
 
g
i
v
e
n
 
v
a
l
u
e
s
 
i
n

o
r
d
e
r
 
t
o
 
f
i
n
d
 
t
h
e
 
v
a
l
u
e
 
o
f
 
t
h
e
 
r
e
q
u
i
r
e
d
 
u
n
k
n
o
w
n

B
a
s
i
c
 
l
o
g
i
c
 
-
 
i
n
d
u
c
t
i
v
e
 
o
r
 
d
e
d
u
c
t
i
v
e

C
O

M
M

U
N

 IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

R
e
a
d
i
n
g

V
i
e
w
i
n
g

E
X

A
M

P
LE

S

C
o
d
e

B
l
u
e
p
r
i
n
t
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s

B
l
u
e
p
r
i
n
t

S
K

IL
LS

 /C
O

N
C

E
P

T
S

T
e
r
m
i
n
o
l
o
g
y

D
e
t
a
i
l
/
i
n
f
e
r
e
n
c
e

R
e
c
o
g
n
i
t
i
o
n
 
o
f
 
s
y
m
b
o
l
s

D
e
t
a
i
l
/
i
n
f
e
r
e
n
c
e

1
0
1

e
 
.



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

I
N
S
T
A
L
L
 
S
U
S
P
E
N
D
E
D
 
C
E
I
L
I
N
C
S

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N

S
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

P
o
w
e
r
 
s
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

L
a
d
d
e
r

S
a
w
 
h
o
r
s
e

P
r
o
p
e
r
 
m
a
t
e
r
i
a
l
s

F
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s

W
a
t
e
r
 
l
e
v
e
l

P
o
r
t
a
b
l
e
 
s
c
a
f
f
o
l
d
i
n
g

P
E

R
F

O
R

M
A

N
C

E
 K

N
O

W
LE

D
G

E
0A

F
E

T
Y

H
A

Z
A

R
D

R
e
a
d
 
b
l
u
e
p
r
i
n
t
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
r
i
s

S
e
l
e
c
t
 
p
r
o
p
e
r
 
m
a
t
e
r
i
a
l
s

S
e
l
e
c
t
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s

S
e
l
e
c
t
 
c
o
r
r
e
c
t
 
m
e
t
h
o
d
 
o
f
 
-
i
n
s
t
a
l
l
i
n
g

f
u
r
r
i
n
g
 
s
t
r
i
p
s

S
e
l
e
c
t
 
c
o
r
r
e
c
t
 
m
e
t
h
o
d
 
o
f
 
i
n
s
t
a
l
l
a
t
i
o
n

:,1
11

11
11

1,
--

D
E

C
IS

IO
N

S
D
e
t
e
r
m
i
n
e
 
p
r
o
p
e
r
 
m
a
t
e
r
i
a
l
s

D
e
t
e
r
m
i
n
e
 
i
f
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s
.
a
r
e

a
d
e
q
u
a
t
e
 
a
n
d
 
c
o
r
r
e
c
t

D
e
t
e
r
m
i
n
e
 
l
o
w
e
s
t
 
p
o
i
n
t
 
i
n
 
r
o
o
m

D
e
t
e
r
m
i
n
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
 
o
f
 
i
n
s
t
a
l
l
i
n
g

D
e
t
e
r
m
i
n
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
 
o
f
 
c
u
t
t
i
n
g
 
a
n
d

i
n
s
t
a
l
l
i
n
g

W
e
a
r
 
h
a
r
d
 
h
a
t
,
 
s
a
f
e
t
y
 
s
h
o
e
s
,
 
s
a
f
e
t
y

g
l
a
s
s
e
s
l
a
d
e
.
e
r

H
a
z
a
r
d
 
-
 
f
l
y
i
n
g
 
o
r
 
f
a
l
l
i
n
g
 
o
b
j
e
c
t
s
,

f
a
l
l
s

C
U
E
S

B
l
u
e
p
r
i
n
t
 
a
n
d
 
s
p
e
c
i
f
i
c
k
i
o
n
s

P
a
d
s
 
h
i
t
 
o
n
 
c
e
n
t
e
r
 
o
f
 
f
u
r
r
i
n
g
 
s
t
r
i
p
s

W
a
v
y
 
c
e
i
l
i
n
g

E
R

R
O

R
S

P
a
t
t
e
r
n
 
l
a
y
o
u
t
 
i
n
c
o
r
r
e
c
t

F
u
r
r
i
n
g
 
s
t
r
i
p
 
n
o
t
 
l
e
v
e
l



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

I
N
S
T
A
L
L
 
S
U
S
P
E
N
D
E
D
 
C
E
I
L
I
N
G
S

S
C

IE
N

C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e
 
[
h
a
m
m
e
r
]

E
f
f
e
c
t
 
o
f
 
h
e
a
t
i
n
g
 
a
n
d
 
c
o
o
l
i
n
g
 
o
n
 
e
x
p
a
n
s
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
s

[
e
x
p
a
n
s
i
o
n
 
a
n
d
 
c
o
n
t
r
a
c
t
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
s
]

M
o
t
i
o
n
 
r
e
s
u
l
t
i
n
g
 
f
r
o
m
 
t
w
o
 
o
r
 
m
o
r
e
 
f
o
r
c
e
s
 
a
c
t
i
n
g
 
o
n
 
a
 
p
o
i
n
t

i
n
 
a
 
b
o
d
y
 
[
e
x
p
a
n
s
i
o
n
 
a
n
d
 
c
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c
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c
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c
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c
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p
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b
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c
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c
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u
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c
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p
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i
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p
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p
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.
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s
k
i
l
l
s
 
a
n
d
 
c
o
n
c
e
p
t
s
 
(
s
e
e
 
a
p
p
e
n
d
i
x
)

M
e
a
s
u
r
e
 
s
e
n
s
e
/
r
o
l
e
 
o
f
 
u
n
i
t
;
 
i
n
s
t
r
u
m
e
n
t
s
 
[
-
u
l
e
r
]
;
 
r
a
t
e
 
[
c
o
s
t

p
e
r
 
s
q
.
 
f
t
.
]
;
 
l
i
n
e
a
r
 
a
n
d
 
a
r
e
a
 
m
e
a
s
u
r
e
m
e
n
t
 
[
g
e
o
m
e
t
r
i
c
]
;

r
e
a
d
 
a
n
d
 
i
n
t
e
r
p
r
e
t
 
s
c
a
l
e
 
d
r
a
w
i
n
g
s
/
f
l
o
o
r
 
p
l
a
n
s
/
b
l
u
e
p
r
i
n
t
s

U
s
e
 
o
f
 
v
a
r
i
a
b
l
e
s
 
i
n
 
f
o
r
m
u
l
a
e
 
[
s
q
.
 
f
t
.
]
;
 
m
a
n
i
p
u
l
a
t
i
o
n
 
o
f

f
o
r
m
u
l
a
e
 
[
a
r
e
a
 
e
q
u
a
l
s
 
L
 
x
 
'
1
;
 
s
u
b
s
t
i
t
u
t
e
 
g
i
v
e
n
 
v
a
l
u
e
s
 
i
n

o
r
d
e
r
 
t
o
 
f
i
n
d
 
t
h
e
 
v
a
l
u
e
 
o
f
 
t
h
e
 
r
e
q
u
i
r
e
d
 
u
n
k
n
o
w
n

B
a
s
i
c
 
l
o
g
i
c
 
-
 
i
n
d
u
c
t
i
v
e
 
o
r
 
d
e
d
u
c
t
i
v
e

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

R
e
a
d
i
n
g

V
i
e
w
i
n
g

E
X

A
M

P
LE

S

C
o
d
e

B
l
u
e
p
r
i
n
t
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s

B
l
u
e
p
r
i
n
t

S
K

IL
LS

 /C
O

N
C

E
P

T
S

T
e
r
m
i
n
o
l
o
g
y

D
e
t
a
i
l
/
i
n
f
e
r
e
n
c
e

D
e
t
a
i
l
/
i
n
f
e
r
e
n
c
e

R
e
c
o
g
n
i
t
i
o
n
 
o
f
 
s
y
m
b
o
l
s

1
0
5
,
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U
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M
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T
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R
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,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N
P

E
R

F
O

R
M

A
N

C
E

 K
N

O
W

LE
D

G
E

S
A

F
E

T
Y

H
A

Z
A

R
D

S
t
a
n
e
a
r
d
 
t
o
o
l
 
k
i
t

-

P
o
w
e
r
 
s
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

D
o
o
r
 
j
a
c
k

S
a
w
 
h
o
r
s
e

H
i
n
g
e
s

i
w

R
e
a
d
 
b
l
u
e
p
r
i
n
t
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s

S
e
l
e
c
t
 
p
r
o
p
e
r
 
m
a
t
e
r
i
a
l
s

S
e
l
e
c
t
 
h
i
n
g
e
s

S
e
l
e
c
t
 
d
o
o
r
 
f
o
r
 
s
i
z
e

S
e
l
e
c
t
 
m
e
t
h
o
d
 
o
f
 
i
n
s
t
a
l
l
a
t
i
o
n

O

W
e
a
r
 
h
a
r
d
 
h
a
t
,
 
s
a
f
e
t
y
 
s
h
o
e
s
,
 
s
a
f
e
t
y

g
l
a
s
s
e
s

H
a
z
a
r
d
 
-
 
f
l
y
i
n
g
 
o
r
 
f
a
l
l
i
n
g
 
o
b
j
e
c
t
s

D
E

C
IS

IO
N

S
D
e
t
e
r
m
i
n
e
 
i
f
 
p
r
o
p
e
r
 
m
a
t
e
r
i
a
l
 
m
e
e
t
s

s
p
e
c
i
f
i
c
a
t
i
o
n
s

D
e
t
e
r
m
i
n
e
 
n
u
m
b
e
r
 
o
f
 
h
i
n
g
e
s
 
a
n
d
 
s
i
z
e

n
e
e
d
e
d
 
f
o
r
 
d
o
o
r
s

D
e
t
e
r
m
i
n
e
 
i
f
 
d
o
o
r
 
i
s
 
t
h
e
 
r
i
g
h
t
 
s
i
z
e

D
e
t
e
r
m
i
n
e
 
m
e
t
h
o
d
s
 
o
f
 
i
n
s
t
a
l
l
a
t
i
o
n

D
e
t
e
r
m
i
n
e
 
i
f
 
d
o
o
r
 
i
s
 
p
r
o
p
e
r
l
y
 
i
n
s
t
a
l
l
e
d

C
U
E
S

B
l
u
e
p
r
i
n
t
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s

H
i
n
g
e
s
 
b
T
I
n
d

S
q
u
e
a
k
y
 
h
i
n
g
e

B
i
n
d
i
n
g
 
d
o
o
r

S
p
a
c
i
n
g
 
a
r
o
u
n
d
 
s
i
d
e
 
o
f
 
d
o
o
r
 
n
o
t
 
e
q
w
i
l
.
.

R
u
b
s
 
c
a
r
p
e
t
 
o
n
 
f
l
o
o
r

T
o
p
 
o
r
 
b
o
t
t
o
m
 
o
f
 
d
o
o
r
 
o
n
 
l
o
c
k
 
s
i
d
e

p
r
o
t
r
u
d
e
s
 
b
e
y
o
n
d
 
j
a
m
b

D
o
o
r
 
d
o
e
s
 
n
o
t
 
l
a
t
c
h
 
p
r
o
p
e
r
l
y

E
R

R
O

R
S

H
i
n
g
e
s
 
s
e
t
 
t
o
o
 
d
e
e
p

H
i
n
g
e
s
 
o
n
 
a
 
b
i
n
d
 
o
r
 
n
e
e
d
 
o
i
l

N
o
t
 
f
i
t
 
p
r
o
p
e
r
l
y
 
t
o
 
i
a
m
b

D
o
o
r
 
t
o
o
 
l
o
n
g
 
f
o
r
 
o
p
e
n
i
n
g

T
w
i
s
t
e
d
 
d
o
o
r
 
o
r
 
h
i
n
g
e
s
 
n
o
t
 
s
e
t

c
o
r
r
e
c
t
l
y
,
 
a
n
d
 
h
i
n
g
e
s
 
m
a
y
 
b
e
 
s
p
r
u
n
g

S
t
o
p
s
 
n
o
t
 
s
e
t
 
r
i
g
h
t

S
t
r
i
k
e
 
p
l
a
t
e
 
n
o
t
 
i
n
s
t
a
l
l
e
d
 
c
o
r
r
e
c
t
l
y
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E
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A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e
 
[
h
a
m
m
e
r
]

E
f
f
e
c
t
 
o
f
 
h
e
a
t
i
n
g
 
a
n
d
 
c
o
o
l
i
n
g
 
o
n
 
e
x
p
a
n
s
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
s

[
e
x
p
a
n
s
i
o
n
 
a
n
d
 
c
o
n
t
r
a
c
t
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
s
]

0
M
o
t
i
o
n
 
r
e
s
u
l
t
i
n
g
 
f
r
o
m
 
t
w
o
 
o
r
 
m
o
r
e
 
f
o
r
c
e
s
 
a
c
t
i
n
g
 
a
n
 
a
 
p
o
i
n
t

i
n
 
a
 
b
o
d
y
 
[
e
x
p
a
n
s
i
o
n
 
a
n
d
 
c
o
n
t
r
a
c
t
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
]

A
r
r
a
n
g
e
m
e
n
t
 
o
f
 
m
o
l
e
c
u
l
e
s
,
 
a
t
o
m
s
 
a
n
d
 
i
o
n
s
 
a
n
d
 
t
h
e
 
e
f
f
e
c
t
 
o
n

s
t
r
u
c
t
u
r
e
 
a
n
d
 
s
t
r
e
n
g
t
h
,
o
f
 
m
a
t
e
r
i
a
l
s
 
[
t
e
n
s
i
l
e
 
s
t
r
e
n
g
t
h
 
o
f

m
a
t
e
r
i
a
l
s
]

R
A
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
c
h
a
n
g
e
 
i
n
 
s
h
a
p
e
 
(
m
a
t
e
r
i
a
l

w
a
r
p
s

o
r
 
t
w
i
s
t
s
:

R
a
t
i
o
n
a
l
 
-
 
p
o
s
i
t
i
v
e

U
s
e
 
o
f
 
n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
i
o
n
)
 
-
 
c
o
u
n
t
i
n
g
,
 
o
r
d
e
r
i
n
g
,

m
e
a
s
u
r
i
n
g

B
a
s
i
c
 
a
r
i
t
h
m
e
t
i
c
 
s
k
i
l
l
s
 
a
n
d
 
c
o
n
c
e
p
t
s
 
(
s
e
e
 
a
p
p
e
n
d
i
x
)

M
e
a
s
u
r
e
 
s
e
n
s
e
/
r
o
l
e
 
o
f
 
u
n
i
t
;
 
i
n
s
t
r
u
m
e
n
t
s
 
[
r
u
l
e
r
]
;
 
r
a
t
e
 
[
c
o
s
t

p
e
r
 
s
q
.
 
f
t
.
]
;
 
l
i
n
e
a
r
 
a
n
d
 
a
r
e
a
 
m
e
a
s
u
r
e
m
e
n
t
 
[
g
e
o
m
e
t
r
i
c
]
;

r
e
a
d
 
a
n
d
 
i
n
t
e
r
p
r
e
t
 
s
c
a
l
e
 
d
r
a
w
i
n
g
s
/
f
l
o
o
r
 
p
l
a
n
s
/
b
l
u
e
p
r
i
n
t
s

U
s
e
 
o
f
 
v
a
r
i
a
b
l
e
s
 
i
n
 
f
o
r
m
u
l
a
e
 
[
s
q
.
 
f
t
.
]
;
 
m
a
n
i
p
u
l
a
t
i
o
n
 
o
f

f
o
r
m
u
l
a
e
 
[
a
r
e
a
 
e
q
u
a
l
s
 
L
 
x
 
1
4
]
;
 
s
u
b
s
t
i
t
u
t
e
 
g
i
v
e
n
 
v
a
l
u
e
s
 
i
n

o
r
d
e
r
 
t
o
 
f
i
n
d
 
t
h
e
 
v
a
l
u
e
 
o
f
 
t
h
e
 
r
e
q
u
i
r
e
d
 
u
n
k
n
o
w
n

B
a
s
i
c
 
l
o
g
i
c
 
-
 
i
n
d
u
c
t
i
v
e
 
o
r
 
d
e
d
u
c
t
i
v
e

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

R
e
a
d
i
n
g

V
i
e
w
i
n
g

E
X

A
M

P
LE

S

C
o
d
e
,
 
i
n
f
o
r
m
a
t
i
o
n
 
r
e
p
o
r
t

B
l
u
e
p
r
i
n
t
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s

B
l
u
e
p
r
i
n
t

1
0
7

S
K
I
 
L
 
L
S
/
C
O
N
C
E
P
T
S

T
e
r
m
i
n
o
l
o
g
y

D
e
t
a
i
l
/
i
n
f
e
r
e
n
c
e

R
e
c
r

-
i
o
n
 
o
f
 
s
y
m
b
o
l
s

D
e
c
:

i
f
e
r
e
n
c
e



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

I
N
S
T
A
L
L
 
I
N
T
E
R
I
O
R
 
T
R
I
M

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N
P

E
R

F
O

R
M

A
N

C
E

 K
N

O
W

LE
D

G
E

S
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

P
o
w
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r
 
s
t
a
n
d
a
r
d
 
t
o
o
l
 
k
i
t

P
r
o
p
e
r
 
m
a
t
e
r
i
a
l
s

F
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s

S
a
w
 
h
o
r
s
e

B
l
u
e
p
r
i
n
t
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s

S
e
l
e
c
t
 
p
r
o
p
e
r
 
m
a
t
e
r
i
a
l
s

S
e
l
e
c
t
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s

S
e
l
e
c
t
 
p
r
o
p
e
r
 
m
e
t
h
o
d
 
o
f
 
i
n
s
t
a
l
l
a
t
i
o
n

S
e
l
e
c
t
 
p
r
o
p
e
r
 
l
o
c
a
t
i
o
n
 
a
n
d
 
t
y
p
e
 
o
f
 
t
r
i
m

t
o
 
h
e
 
i
n
s
t
a
l
l
e
d

o
t

b
 
s
t
s

S
A

F
E

T
Y

H
A

Z
A

R
D

W
e
a
r
 
h
a
r
d
 
h
a
t
,

g
l
a
s
s
e
s

H
a
z
a
r
d
 
-
 
f
l
y
i
n
g

-
-
t
y
 
s
h
o
e
s
,
 
s
a
f
e
t
y

f
a
l
l
i
n
g
 
o
b
j
e
c
t
s

D
E

C
IS

IO
N

S

D
e
t
e
r
m
i
n
e
 
p
r
o
p
e
r
 
m
a
t
e
r
i
a
l

D
e
t
e
r
m
i
n
e
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s

D
e
t
e
r
m
i
n
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
 
o
f
 
i
n
s
t
a
l
l
a
t
i
o
n

C
U

E
S

B
l
u
e
p
r
i
n
t
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s

O
p
e
n
 
j
o
i
n
t
s

M
a
r
g
i
n
 
t
o
o
 
w
i
d
e
 
o
r
 
r
o
o
 
n
a
r
r
o
w

T
r
i
m
 
d
o
e
s
 
n
o
t
 
m
e
e
t
 
f
l
o
o
r
 
o
r
 
s
t
o
o
l

S
p
l
i
t
 
w
h
e
r
e
 
s
e
c
u
r
e
d

E
R

R
O

R
S

C
u
t
 
i
m
p
r
o
p
e
r
l
y

I
m
p
r
o
p
e
r
l
y
 
i
n
s
t
i
l
l
e
d

C
u
t
 
t
o
o
 
s
h
o
r
t
,
 
w
a
s
t
e
 
m
a
t
e
r
i
a
l

H
o
l
e
s
 
n
o
t
 
p
r
e
-
d
r
i
l
l
e
d
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S

S
i
m
p
l
e
 
m
a
c
h
i
n
e
s
 
u
s
e
d
 
t
o
 
g
a
i
n
 
m
e
c
h
a
n
i
c
a
l
 
a
d
v
a
n
t
a
g
e
 
[
h
a
m
m
e
r
]

E
f
f
e
c
t
 
o
f
 
h
e
a
t
i
n
g
 
a
n
d
 
c
o
o
l
i
n
g
 
o
n
 
e
x
p
a
n
s
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
s

[
e
x
p
a
n
s
i
o
n
 
a
n
d
 
c
o
n
t
r
a
c
t
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
s
]

M
b
t
i
o
n
 
r
e
s
u
l
t
i
n
g
 
f
r
o
m
 
t
w
o
 
o
r
 
m
o
r
e
 
f
o
r
c
e
s
 
a
c
t
i
n
g
 
o
n
 
a
 
p
o
i
n
t

i
n
 
a
 
b
o
d
y
 
[
e
x
p
a
n
s
i
o
n
 
a
n
d
 
c
o
n
t
r
a
c
t
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
]

A
r
r
a
n
g
e
m
e
n
t
 
o
f
 
m
o
l
e
c
u
l
e
s
,
 
a
t
o
m
s
 
a
n
d
 
i
o
n
s
 
a
n
d
 
t
h
e
 
e
f
f
e
c
t
 
o
n

s
t
r
u
c
t
u
r
e
 
a
n
d
 
s
t
r
e
n
g
t
h
 
o
f
 
m
a
t
e
r
i
a
l
s
 
[
t
e
n
s
i
l
e
 
s
t
r
e
n
g
t
h
 
o
f

m
a
t
e
r
i
a
l
s
]

R
e
s
i
s
t
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
c
h
a
n
g
e
 
i
n
 
s
h
a
p
e
 
[
m
a
t
e
r
i
a
l
 
w
a
r
p
s

o
r
 
t
w
i
s
t
s
]

R
a
t
i
o
n
a
l
 
-
 
p
o
s
i
t
i
v
e

U
s
e
 
o
f
 
n
u
m
b
e
r
s
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Duty J Stairs

1 Layout stair stringers or horses, cut and install
2 Layout, cut' and install stair risers and treads ,

3 Layout, cut and install newells, ballisters, and hand rails
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p
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p
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b
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c
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c
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u
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c
e
p
t
s
 
(
s
e
e
 
a
p
p
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i
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n
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p
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p
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p
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p
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p
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p
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c
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u
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i
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u
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r
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.
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l
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c
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c
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p
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c
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c
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c
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c
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c
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c
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c
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p
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a
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-
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v
e

U
s
e
 
o
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n
u
m
b
e
r
s
 
(
w
i
t
h
o
u
t
 
c
a
l
c
u
l
a
t
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o
n
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n
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n
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r
d
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i
n
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r
i
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s
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t
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t
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c
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k
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l
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s
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d
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n
c
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p
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l
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i
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n
s
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r
u
m
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n
t
s
 
r
r
u
l
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l
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n
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r
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e
a
s
u
r
e
m
e
n
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e
a
d
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n
d
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n
t
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p
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a
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p
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p
r
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p
r
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c
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r
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s
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p
r
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a
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n
u
m
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c
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l
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o
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y
t
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a
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o
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a
n
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h
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o
r
e
m
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u
b
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t
u
t
e
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i
v
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n
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a
l
u
e
s
 
i
n
 
o
r
d
e
r

t
o
 
f
i
n
d
 
t
h
e
 
c
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p
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p
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r
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p
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r
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l
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c
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APPENDIX B
Tools and Equipment

Standard Tool Kit consists of:

Claw hammer File card Line level Block plane

Nail puller Screwdriver, 4" Level, 28" Needle nose pliers

Chalk box Screwdriver, 6"., Wing dividers Common pliers

Cross-cut saw Plumb bob Fi les Coping saw

Crayon Dry line Red pencil Drywall saw

Folding rule T-bevel Carpenter's pencil Butt gauge

Tape, 10' Scratch awl Twist drill bits Pop rivet gun

Tape, 50' Try square Chisels Spackling. knife

Tape, 100' Framing square Bee's wax Straight snips

Pinch bar Combination square Crescent wrench Aviation snips

Speed bore bits Utility knife

Power Standard Tool Kit consists of:

Portable circular saw
Reciprocating saw
Portable electric drill
Portable router and cutters
Pneumatic nailer
Hinge butt router template
Mitre saw

Hand Tools consist of:

Shovel
Pick axe
Spade
Sledge

Sabre saw
Portable power plane
Portable power block plane
Portable sander
Extension cords

Hammer drill

Surveying Equipment consists of:

125

Level transit
Builder's level
Tripod
Leveling rod


